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i SCIENCE AND THE RATIONAL ANIMAL’ 


planning the day to come. 


ornell University, June 19, 1936. 


THE celebration of one’s birthday, after a certain 
age, is probably sound psychoprophylaxis, but can 
hardly be met with unmixed feelings, even though 
“The Old Gray Mare” is not made the theme song of 
the occasion. One does not wish to be reminded of 
the passing of the milestones on a journey that is 
short and filled with interest and happiness. In early 
youth, however, the view is all to the future. At sun- 
rise the mind and heart are absorbed with the joy of 


We are met to celebrate the fiftieth birthday of 
Sigma Xi, an institution which need never grow old 
and Which now, on the time scale of the history of the 
"ace, is an infant drawing its first breath. Our interest 


on the occasion of the celebration of the 
‘eth anniversary of the founding of the Sigma Xi, 


By Dr. MAX MASON 
PRESIDENT OF THE ROCKEFELLER FOUNDATION 


to-night is in its meaning for the future rather than 
in its brief past—its meaning as a symbol of the devo- 
tion of countless thousands and of countless millions 
to come to the life of science and to their faith in the 
scientific way of life. These are not mere phrases. 
There is a life of science in which we are united by 
fellowship in effort. There is a scientific way of living, 
and its attainment is the aim of all the sciences. 

In aceurate scientific knowledge there is power— 
power, as has been amply demonstrated, to release man 
from physical drudgery; power to release man from 
fear, that child of uncertainty, as he learns the story 
of the universality of natural law; power to determine 
his destiny as he understands himself to be a product 
of evolutionary processes and learns the psychological 
and physiological factors which condition his person- 
ality; power to give him peace and courage for life 
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in a friendly universe as he partakes of “the sweetness 
and glory of being a rational animal.” 

Whatever be the momentary problems of a troubled 
world, only the mistake of confusing the eddies in the 
rushing stream of human progress with the main eur- 
rent can lead to pessimism. It must be remembered 
that it is the sluggish stream which has no eddies. The 
Society of the Sigma Xi is only fifty years old, yet 
its life-period is one sixth of the whole time since the 
advent of the new learning. It is only three centuries 
since Galileo dared to find facts; dared to dispute the 
authority of Aristotle and to challenge the stifling 
power of organized superstition and mysticism. Man 
has been released from his fear of finding the truth 
regarding the behavior of physical forces. Only to-day 
is he overcoming his fear of finding the truth about 
himself, only to-day is he gaining faith in the applica- 
bility of the scientific spirit and method to the great 
problem, the problem of the distortions and difficulties 
that cripple the human intellect and the human spirit, 
retard the progress of the race in social organization 
and control, handicap man in his human contacts and 
in his individual performance, and violate the greatest 
of human rights, the right to be formed as a person- 
ality to the highest degree of intellectual and emotional 
power and stability which is consistent with his in- 
herited organism. Through steady, patient accumula- 
tion of exact knowledge man has reached so far that 
he can at least perceive the course to be followed in 
his struggle for self-control. He has learned that con- 
trol comes through understanding and that understand- 
ing derives from that patient and objective search for 
truth which is known as the scientific method. As he 
applies the method in daily life he promotes the 
rationality of life. As he derives and applies funda- 
mental knowledge to the life processes, mental and 
physical, he gains power to control the growth and 
development of the individual and of the race. 

Throughout the centuries man has pursued his quest 
for understanding and control. His efforts until the 
new learning were, except for short brilliant periods, 
crude and naive. His strivings passed on a mixed 
heritage to the following generations. We can imagine 
the awe and wonder with which, before the dawn of 
history, he studied the stellar groups sweeping across 
the sky, and the glowing planets threading their way 
among the stars. The life-giving overflow of the Nile 
occurred with the appearance of certain constellations 
in the evening sky, and so may have arisen the belief 
that human lives are ruled from the heavens—a belief 
which promoted astronomical observations, but bur- 
dened man with a heavy load of superstition and 
mysticism. So eager was his desire for causes that a 
few coincidences determined unjustifiable beliefs which 
lived for centuries and renewed his store of supersti- 
tions. 
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The spirit of the new learning came into immediate 
conflict with the church. An organization based upon 
the belief that final truth had been revealed to may 
by supernatural means was compelled to resist the 
findings and aims of scientific searchers. The great 
religions had been so distorted from the simple teach- 
ings of their founders that many of the acts of their 
organizations and members were heartsickening ex. 
amples of cruelty and inhumanity, although performed 
in the name of a religion dedicated to the idea of the 
brotherhood of man. There has never been and can 
not be any conflict between the aims of science and the 
spirit of religion, but the spirit of religion did not 
enter into the minds of those who lived for the pas. 
sionate defense of the dogmas of a sterile theology. So 
man fought for emancipation from the chains of his 
own making, after the centuries during which he had 
remained bound to the Aristotelian milestones of his 
former progress. The familiar story is always nev, 
always inspiring. As accurate knowledge was gained 
of the physical behavior of matter, the tools of mathe- 
matical analysis were developed and applied to gain 
simplicity of description and unifying concepts. In 
the lifetime of Sigma Xi the separate chapters of 
physics have become one, chemistry and physics have 
merged, and the knowledge and methods of beautiful 
accuracy and refinement in those fields have been 
brought to bear on the involved and difficult problems 
of the life processes. 

Using the vast library of scientifically determined 
facts and concepts, the engineer and the inventor have 
revolutionized the mechanical surroundings of civilized 
life, speeding up to an almost incredible degree trans- 
portation, the interchange of intelligence and manv- 
facture, but the resultant close coupling, within nations 
and between nations, of economic processes has greatly 
intensified the difficulty of economic stabilization. The 
changes have all tended to intensify the fluctuations of 
the economic system, a machine which shows the phe- 
nomenon of “hunting” produced by the inertia and 
time-lag of its governing mechanisms. The stresses on 
our social and political life which are thereby produced 
are ominously great, and solution waits upon the abil- 
ity and willingness of man to leara and to apply con- 
trol measures and to adopt a new business ethics based 
upon the mass implications of individual action in the 
present world. 

It has become a commonplace to state that man’s 
control over the physical forces of nature has out- 
stripped his control of himself. Technology has give! 
him intoxicating power, and some of the results are 
not surprising. I have no desire to attempt an ¢ti 
mation of those material changes in our lives whith 
are usually termed progress, or to attempt a judgmen! 
of their effect on the well-being of man. Much must 
be entered on the wrong side of the ledger. The qui! 
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and peaceful valleys of the countrysides now echo to 
the roar of trucks. Filaunting signs, unsightly gas 
stations and dog wagons affront the eye; and that 
marve! of modern engineering, the radio, spreads 
throughout the land inanities which are listed under 
‘the title of humor, and exposes with pitiless fidelity 
the adolescent hysteria of political conventions, met to 
© discuss the government of our country. 

However significant may be the present and future 

role in civilized. living played by the technological 
applications of physical science, this is far from the 
significant and basic meaning for man of the scien- 
> tific method. His real problem is himself, and a new 
2 chapter in the life of man has been opened by the 
> realization that three hundred years of scientific effort 
have taught him the method and brought together a 
: vast collection of knowledge and of techniques for the 
> study and control of human development and behavior, 
"and arrived at a conception of man as a psycho- 
© biological organism governed by regular behavior pat- 
3 terns both physiological and psychological, which may 
| be analyzed and controlled. 
© Such a thought would have been impossible a few 
F centuries ago. Man was conceived as heaven-born, 
| fixed, a thing apart from the rest of the organic world 
# and not a product of evolutionary forces still in the 
e making. It was impious to study even his dead body, 
| that lowly and ignoble thing which only housed his 
nind and his soul. 
q The recognition of man with all his characteristics 
and behaviors as a psychobiological entity is one of 
| many examples in which a deeper insight shows the 
‘essential unity of concepts previously considered as 
"separate and even antagonistic. To the Greeks theory 
"was celestial and noble, practice and experiment were 
| ‘terrestrial and ignoble. It took us many decades to 
F see the unity between beauty and utility—to discredit 
/)art in a vacuum and to understand that concepts of 
| beauty and grace are idealized from bases of efficiency. 
Scholarship removed itself from the life of reality. 
> Business and philanthropy were put at opposite poles. 
4 Performanee was divorced from education. Educa- 
| ‘onal institutions introduced special personnel to be 
}kind to students, relieving thereby the regular faculty 
. from that obligation. The list is endless. 

| 5ut to return to our theme. The irritability of the 
ueellular organism gives the response mechanism 
a for self-preservation. In higher evolutionary forms a 
nervous system admits of more complicated 
actions, and from it has evolved the central nervous 
yf ystem of the vertebrates. The brain is the organ of 
ye *eatest change as we pass up the evolutionary scale, 
4 phe spmal cord and sympathetic nervous system re- 
much more constant. The higher the forms 
Bbc more complicated are the possible reactions to ex- 
penal stionti, the more adaptable the organism to 
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novel conditions. Homo sapiens, with his great power 
of association, rapidly became the dominating verte- 
brate. His responses to stimuli were determined by 
no mere set of reflexes. When met by a set of cir- 
cumstances he could delay his response, and determine 
his action by the complex procedure we call “thinking 
things over.” In imagination he could follow a series 
of possible courses of conduct and find the one to 
please him. He calls the result “logical,” and the 
process “rational.” He probably means that the asso- 
ciations and memories of past experience, both real 
and vicarious, awakened by the pseudo-experience of 
his accepted plan for conduct, call forth a greater 
glow of pleasure than those produced by other plans. 
As his civilization developed, “thinking things over” 
became an ever-increasing part of his activity, creating 
an enormous difference between his life and the life of 
even his nearest evolutionary relatives. But even if 
he lives an “intellectual life” man remains an animal. 
The neuro-physiological processes of his cerebral cor- 
tex remain geared to those of the thalamus, to the en- 
tire nervous system, to the endocrine glands and to his 
whole anatomy. 

The marvelous powers of his complex organism have 
made him in truth the master of his physical environ- 
ment. In his evolutionary progress he may have lost 
much, but so content is he with his extraordinary men- 
tal ability that he does not regret it. He has lost his 
fur and is afraid to sit in a draft, but he can make 
air-conditioned rooms. His children at birth are help- 
less, with almost no inherited action patterns, of any 
complexity, but they are the more capable of condi- 
tioning. He is peculiarly susceptible to infectious 
diseases, but he is confident of his ability to control 
and in the long run to eradicate them. Judged by his 
power over the physical circumstances common to all 
organic life, the highest evolutionary product is, by 
virtue of his highly developed central nervous system, 
a complete success. But this is not all the story. The 
use he makes of his nervous system has enormously 
changed in character as he has emerged from savagery 
—a time too short for the processes of evolution to 
follow. He has created a new manner of living and 
a new environment—a social environment—with whose 
problems he must wrestle. Homo sapiens, in his early 
days, hunted, fought and fled, much as his evolutionary 
forebears had done. He was a man of action, and 
the action was physical and immediate, though deter- 
mined with insight and cunning. His emotions played 
the natural réle of intensification of the physical effort 
adapted to the circumstances, stimulating the libera- 
tion of hormones, which in turn reacted on nervous 
system and muscles. To-day civilized man lives a men- 
tal life—thought and still more thought, that complex 
process of pseudo-experience, calling into action, both 
consciously and subconsciously, the countless associa- 
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tions formed throughout his life, with their emotional 
responses. The whole organism partakes of the 
process, but the primi!ive ‘ype of response to the eal! 
of neuropotentials anc hormones does not occur. 
Anger is a valuable emotion for the savage, determin- 
ing quick and forceful action, but it is a poison to 
objective and rational thinking. In modern life the 
hormone response to this and other emotions, and all 
the chemical changes which organize the body to meet 
an emergency do not find their normal primitive use. 
It is not surprising that the biochemical imbalances 
thus produced disturb the normal physiological be- 
havior of the body and are responsible for much dis- 
ease with definite pathology in modern life. The 
gastrointestinal disturbances were perhaps the first in 
which the psychogenetic factors were clearly recog- 
nized, but the list is an ever-growing one. 

The disturbances of physical health which occur in 
the struggle of the complex and delicately balanced 
human organism to adjust itself to its self-made and 
continually changing environment are, however, of 
minor importance. We live for and prize the fruits 
of the human intellect and spirit. Disturbances of 
mental health strike at the very center of our existence, 
undermining individual happiness and effectiveness, 
social organization and control of our evolving civili- 
zation. Judged only by the cases of frank and dis- 
abling mental disorder, the casualties in the evolu- 
tionary struggles of man give a staggering total. As 
many hospital beds are used for mental disorder in 
the country as for physical illness. But even this is 
not the heart of the matter, and does not give the real 
picture, any more than the visible lizht from the sun 
gives the whole spectrum of its radiant energy. For 
every case of frank mental disorder there may be a 
score of borderline cases, a hundred lives of great 
unhappiness and low efficiency because of mental .nal- 
adjustments, and millions heavily handicapped by 
distorted mental action patterns and emotional insta- 
bility. 

it seems clear that the gropings of man to under- 
stand the nature of the world and of himself lead to a 
recognition of his basic responsibility and pyrehlem. 
With his mind partially freed from the miseo ceptions 
and taboos of the past, he can view hiro-«if as a 
psychobiological unit in the organie world, with men- 
tal action patterns formed and conditioned by his 
experiences. To have arrived even as far as this is 
enormous progress. But we have gone much farther. 
Recent years have seen an ever-increasing application 
to the basic problem of human life, of all the methods, 
detailed techniques and vast stores of the exact know]l- 
edge of science. Man’s greatest intellectual achieve- 
ments are being focussed to resolve man’s greatest 
difficulties. The vital problem is being attacked by the 
great method. We could not ask for more. 
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I should like to look at the human behavior probley 
by using an analogy. Analogies are dangerous, }yj 


offer a tempting refuge for one whose interest an , 
enthusiasm for the work of this field is not hamper] § 


by the possession of exact knowledge in it, and who cay 
not forget the words of Alice in Wonderland—‘T eoy\q 
explain this better, if I understood it myself.” 
Suppose a great number of automobiles were give, 
to a completely isolated group of people, who had no 
knowledge whatsoever of an automobile and a ruii. 
mentary knowledge only of simple mechanical actions, 
They would surely be agog at the occurrence, and 
would waste no time in getting at the mystery of their 
operation, each according to his way of problem-soly. 
ing. Many would begin to push and pull everything 
in sight, the more intelligent proceeding according t 
system and keeping record of their experiences. Ap. 
other group would certainly begin to take their auto- 
mobiles apart, their investigation following a logical 
course as they traced the connections of wheel to dif. 
ferential, to shaft, transmission, clutch and engine, 
A member of the first group, Mr. A, seeks genevaliza- 
tions which may lead to understanding enough to drive 
the car. A member of the other group, Mr. X, seeks 
detailed understanding of the whole mechanism. Ut. 
doubtedly A will first drive a car—he would beat X 
by years, and perhaps decades. Before long, pressure 
on the starter will start the engine—and from that 
point progress will be rapid, until the car can be usei. 
Mr. X will be more of the temper of the pure scier- 
tist. He will insist that the only way to proceed is to 
gain detailed knowledge of every part. He will no 
think too highly of the progress of A, even when he 
exultingly drives past him, and he will not relish 4’ 
irritation at the slow progress of his microscopic metl- 
ods. But before long, cooperation will become i 
evitable, for A will have trouble. X may have a pov 


picture of the operation of the ear as a whole and» 


skill in driving, but he may know much about clutches 


and understand why they slip, and his fellow specialist, i 


Y, may be just the man for ignition systems. The two 


methods of study are sensible and desirable. Ti r 


more immediate results are gained from the mot 
superficial general study. The combination of tlt 
two procedures gives adequate comprehension in ti? 
long run. 
the other. 

One group of workers in the field of human behavi"! 


is searching for the major action patterns of the mind 4 
—for generalized coordinates. It is again in the lilt Fy 


time of Sigma Xi that they have made great progr 


Their search for correlations has uncovered the "tf 
of the subconscious in determining mental action a . 
has given insight into the origins of those distur)" [9 
complexes which are so strong that they warp mentd F : 
reactions over a vast range of associations. Stud} 4 


Neither method is more “scientific” thi 
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' of the character and origins of disturbed mental be- 
havior is giving insight into the normal, and into the 
' determination of personality traits by the emotional 
experiences in the early years of infancy. Compelling 


and startling foree is given to the thought of the 


| responsibility of each generation for the well-being of 
the next. The concept of the average human as a 
rational being emerges considerably battered, as we 
understand something of the subconscious emotional 
carry-over of past experience. We shall have to admit 
that each individual has at best a conditioned ration- 
ality. But this is real and great progress, for it com- 
pels an objective attitude of man to himself, a search 
within himself for the existence and causes of his own 
prejudices, a sympathy and understanding for the 
prejudices of others and a deeper meaning to the 
responsibility of parent and teacher. 

It is natural that the students of behavior, psycholo- 
gists and psychiatrists, have their competitive and 
» sometimes antagonistic groups and schools. The field 
> is one of perplexing difficulty, the work is young. But 
> valuable knowledge is always ultimately accepted, even 
- when obtained by a school whose adherents antagonize 


F) others by the exaggeration of their claims and the 


© narrowness of their methods. In a scientific theory, 


F) an analogy is set up between the end results of the 
') interaction of stated entities obeying stated laws, with 
) the results of observation. “Reality” of the entities, 


') physical or psyehie (whatever that means), is of no 


|) great moment. The analogy constitutes the theory, 
"> which is “true” or useful to the extent that it describes 
= and correlates phenomena. Some of such theories may 
p) be of great value, even though they are manifestly very 
"> incomplete, and will probably be of short life. This is 
») undoubtedly true of many of those now prevalent in 
both psychiatry and psychology. 


In addition to the work of the psychologist and 
} psychiatrist, that of the cultural anthropologist has 
» been of great value, and has thrown light on the older 
narrow and naive conceptions of the intrinsie patterns 
of human behavior—of so-called “human nature.” 
Thus are Mr. A and his colleagues seeking for new 
knowledge and applying the present store to the diffi- 


|} cult problems of psychotherapy and mental hygiene. 
e Their insights are illuminating to the field of education 
yg and to general medicine. The interplay with the latter 
2 IS very close. Many disorders have been moved from 
© the heading “somatie” into “psychic,” and vice versa. 
. More fall under both headings. The distinction be- 
p ‘ween “organie” and “functional” disease is losing its 
>@ Meaning, as more refined techniques of observation and 


study hecome available. The pendulum swings be- 
tween the side of the psychological xnd the side of the 


py Somatic as new understandings occur, but cooperation 


between these instead of contest is now the word. 
Our analogy with the A’s and X’s, like all analogies, 
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breaks down very easily. There is a continuous grada- 
tion between these extremes. Over a score of separate 
scientific fields are represented in the behavior problem, 
each with an army of workers. New biophysical and 
biochemical insights are brought to the aid of the 
neurophysiologist. Mathematical treatment of neuro- 
physiological action and of cell behavior is making its 
modest beginnings, dealing first of necessity with 
highly simplified systems. The complicated role of 
the hormones and the interplay with the nervous sys- 
tem in health and in disease are being slowly unraveled. 
The difficulty is great, and makes impossible demands 
of the organic chemists, who are struggling ably to 
meet them. The advances in the whole field of the life 
sciences remind one of those in physics at the turn 
of the century. But however fast they are coming, so 
sharply are they focusing on the problems of most 
crucial importance for man that the layman hopes for 
even greater speed, his imagination fired by the vistas 
that are continually opening for further gains. The 
boundaries between some of the disciplines are being 
broken down, and at last men are training themselves 
for work at problems rather than for membership in 
departments, while cooperation between specialists 
of different fields is constantly increasing. The prob- 
lems demand and should have the full support of the 
basie sciences, not merely their tools—for the view- 
point and type of curiosity of a physicist are as im- 
portant in a problem on neural action or cortical 
potentials as the oscillograph to be used. 

Only a few of the possible optical, electrooptic and 
magnetooptic effects have ever been used in the micro- 
analysis of body fluids, hormones and vitamins—to 
mention but one small subfield. 

To pass in review the growth in knowledge and 
power of the life sciences, during the last few decades, 
is an inspiring experience. The conviction is gained 
that we have in them truly the beginnings of a science 
of man. The previous three hundred years have served 
the purpose of establishing methods and preparing 
tools and techniques. A new chapter in the history 
of science and of man is beginning as all the sciences 
are brought into coordinated attack on the vital prob- 
lems of his future. 

Our civilization can advance as the art of living is 
enriched by the application of knowledge won through 
the sciences. But scientific and technical knowledge 
may be used to retard and even to destroy the things 
most valuable in our lives, if their use be distorted by 
prejudice, passion or individual and group selfishness. 
The safeguard is to be found in proper emotional 
education, both formal and informal, for the attain- 
ment of self-control and the acquirement of the objec- 
tive attitude. These qualities are the essence of the 
scientific attitude, and are characteristic of the scien- 
tifie worker when he is in his laboratory. 
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Those sciences advanced most rapidly for which the 
objective approach was most easy—in the fields remote 
from personal prejudice. The success of the method 
made its application possible in fields lying closer 
and closer to those in which man’s rationality was 
more highly conditioned. Each suecess should give 
increased impetus to the process of the rationalization 
of life—to the application of the objective attitude and 
scientific approach in all the affairs of living. An 
especial responsibility for the furtherance of this 
process surely lies with the scientists who should so 
thoroughly appreciate its value. 

To-day wide publicity is given to new scientific 
discoveries and theories. There is no lack of public 
interest in the results of scientific research. I wish 
there were a corresponding desire to utilize to the full 
the simple lesson for life that the success of the scien- 
tific method teaches and a compelling belief that the 
world could be made a different place if this were 
done. 

The Society of the Sigma Xi is a brotherhood of 
those living the life of science. Let us imagine a new 
organization—a brotherhood, let us say Alpha Omega 
—dedicated to the scientific way of living. The pos- 
session of special scientific techniques is not necessary 
for membership in Alpha Omega. Its members believe 
in finding facts, they know of the stores of accurate 
knowledge that have been collected by the objective 
search for truth in all fields of human interest. Some 
of them they can use themselves—for others they must 
rely on their fraternity brothers who have special 
knowledge. The password of Alpha Omega is the 
question, “How do you know it?” followed by the ques- 
tion, “What of it?” 

The Alpha Omegas are not universally popular, for 
they take an aggressive attitude to some of the foibles 
of their friends. They do this because they believe 
that little things add together to make large things, 
and that mental attitudes are contagious. They con- 
tinually see small and apparently harmless examples 
of belief and action that remind them of the burning 
of witches, of lynchings, of cruel intolerance, of the 
KKK, of the Black Legion, of mass murder in 
the name of patriotism. And so they do not keep their 
passwords secret—they use them every day. They 
have many lighter moments that serve to keep them 
in practice. An Alpha Omega who plays bridge has 
many opportunities for this, and since one thing leads 
to another, may even gain a convert or two. His 
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partners give up sitting on their handkerchiefs ;, 
change their luck. They know the difference betwee, 
the statements that “the cards are running north apj 
south” from “the cards have been running north ay 


south.” They learn to derive as much pleasure frop | 


exhibiting indifference as to which deck they play wit} 
as they used to gain in winning the cut and choosing 
the “lucky” deck. Fewer of his acquaintances beliey 
that they are “poor holders” of cards, or that they 
always have been, and are to be, in general, unlucky, 
but this progress was probably gained at a cost and 
only after some discourteous remarks on mental atti. 
tudes to life. After some time the friends of oy 
Alpha Omega begin to see some system in his peculiar 
conduct in what they judge to be small matters, and ;f 
so the leaven is working. They no longer recite as , 
fact the tale of a man’s hair turning white over night, 
but instead have learned something regarding credulity 
and a bit of physiology. The universal belief in the 
old-fashioned winter has been replaced by an appre- 
ciation of the reasons for such beliefs and perhaps a 
little interest in climatology. The family legend of 
Uncle George, then a thousand miles away, appearing 
to Aunt Susie is no longer heard. Perhaps an interest 
in the ability to deseribe an occurrence as it actually 
happened and to repeat this many times with fidelity 
is gaining ground, and may make some headway 
against the interest in dramatizing an account. While 
our Alpha Omega hopes to keep his own emotional 
reactions under control, he lets himself go when le 
meets the vicious cruelty of the male or female gossip. 
“How do you know it?” and “Well, how does he know 
it?” is a simple and effective weapon for decency ani 
sanity. Unless there be shown some respect for the 
characters of our political leaders, we can hardly e- 
pect their ranks to be recruited from decent men. Our 
Alpha Omega has a hard time during a political cau- 
paign. 

We can not be true to the spirit of science in ou! 
laboratories and false to it in our lives. We can n0! 
have faith in the rationalization of life without seekixg 
to promote it. In that effort we must not overlok 
the obvious because it is so simple. We can not follov 
the example of the common council, which, by motio, 
resolved: “That the Fourth Ward Marsh be, and ! 
hereby is, drained.” 

Members of Sigma Xi and friends, I invite you 
membership in the Society of Alpha Omega. 


OBITUARY 


FRANKLIN DAVIS BARKER 


In the death of Professor Franklin Davis Barker, years, the profession of zoology and more especiall! 
chairman of the department of zoology of Northwest- 


ern University, on July 10, at the age of fifty-cig!! | 


the field of parasitology have sustained a loss. Pi” [% 


| 
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fessor Barker was born in Ottawa, Kansas, on Sep- 
tember 16, 1877; he received his A.B. degree from 
Ottawa University in 1898 and two years later the 
same institution conferred on him the master’s degree. 
In 1910 the University of Nebraska conferred on him 
the degree of doctor of philosophy. At various times 
during his early career he was a fellow at Harvard 
University and also an assistant at the University of 
Chicago. Because of his interest in parasitology, he 
spent some time in Bermuda and the Harpswell Lab- 
oratories pursuing his studies. Professor Barker’s 
papers were characterized by meticulous care and rigid 
adherence to the eriteria of sound work. For many 
years he was an associate editor of the Journal of 
Parasitology. 

For many years Professor Barker served on the 
faculty of the University of Nebraska, where he de- 
voted his exceptional executive ability to the directing 
of premedical studies. He was called to Northwestern 
University in 1926. His career there has been marked 
by a sound and extensive growth of the influence of 
the department, both on and off the campus. Always 
keenly interested in students, his patience in assisting 
them to solve their problems and his sound advice in 
shaping their eareers have given him an influence over 
young people that will persist. 

In his personal attributes, Professor Barker was 
genial, sympathetic, but maintained a reserve which 
commanded the respect of his students. His colleagues 
at Northwestern University wish by this note to record 


their sense of loss. 
CORRESPONDENT 


JOHN J. SCHOONHOVEN 


JoHN J. ScHOONHOVEN, fellow of the American 
Association for the Advancement of Science, in- 
structor in edueation at New York University, died 
after a week’s illness in New York on June 27. In 
his passing New York University lost one of its most 
beloved instruetors in the field of science. He con- 
ducted courses in bio-chemistry, micro-biology and in 
physiology in its special application to the problem 
of physical education. In the summer graduate school 
on Lake Sebago he taught not only science but courses 
in general nature study. 

He was a lecturer on scientific subjects and a mem- 
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ber of the Royal Microscopical Society of London. 
He had done special research in parasitology. 

He held membership in many scientific societies and 
for years was president of the department of zoology 
of the Brooklyn Institute of Arts and Sciences, of 
which institution he was a fellow and a member of 
the council. 

He was a scholar and a gentleman in the full mean- 
ing of these now old-fashioned terms. He was keen, 
alert and full of the joy of living. He leaves a large 
cirele of friends who loved and admired him for his 
sincerity, his charm, his keen sense of humor as well as 
the wide range of his scholarly interests. Among these 
are many young men who are already achieving emi- 
nence in their respective fields who were inspired and 
helped by his understanding and vision. 

He is survived by his widow, formerly an instructor 
in the University of Illinois and long associated with 
the Brooklyn Children’s Museum. 

S. N. L. 
RECENT DEATHS 

Dr. Henry SEWALL, emeritus professor of physi- 
ology at the School of Medicine of the University of 
Colorado in Denver, died on July 8, at the age of 
eighty-one years. 


Dr. GeorceE C. SHAAD, dean of engineering and 
architecture at the University of Kansas, died on July 
9 at the age of fifty-eight years. 


Dr. Rurus B. Weaver, professor emeritus of anat- 
omy at Hahnemann Medical College, of the faculty of 
which he had been a member for sixty-one years, died 
on July 15, at the age of ninety-five years. 


Dr. WILLIAM JAMES STEWART LOCKYER, astronomer 
and director of the Norman Lockyer Observatory on 
Saleombe Hill in Devonshire, England, died on July 
17. He was sixty-eight years old. 


Sm Heaton Hamer, formerly medical 
officer of health and school medical officer for the 
Administrative County of London, died on July 7, at 
the age of seventy-four years. 


Dr. A. P. Karpinsky, geologist and paleontologist, 
since 1916 president of the Soviet Russia Academy of 
Sciences, died on July 14, at the age of ninety years. 


SCIENTIFIC EVENTS 


A NEW BRITISH SURVEY SHIP 
Accorping to the London Times a non-ferrous sur- 
vey ship, the Research, is being fitted out and will 
Probably start work in the Southern Indian Ocean. 
The Program mapped out for the ship ineludes inves- 
tigation of atmospheric electricity, determination of 


the earth’s magnetism at sea, meteorology, deep-sea 
sounding by the latest Admiralty pattern deep-water 
echo-sounding machine and, possibly, marine biology. 
For these purposes she is to be fitted with a wide 
range of special instruments which embody the latest 
results of scientific research. 
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One of these scientific instruments is a collimating 
compass for determining magnetic declination or com- 
pass variation at sea. In using this instrument one 
looks through one of four magnifying windows in 
the wall of the compass bowl] and sees the nine degree 
divisions reflected from the corresponding concave 
mirror as though these divisions were on the horizon 
exactly magnetic north, south, east or west, according 
to the scale used. Just as the navigator measures an 
altitude of the sun above the horizon with a sextant, 
so the observer measures with a sextant the angular 
distance of the sun from the middle division of a 
seale. If the sun is just rising or just setting the 
angular distance measured is the magnetic bearing 
counted from one of the cardinal points of the com- 
pass, and this magnetic bearing compared with the 
astronomie bearing gives the variation of the com- 
pass. If the observation is made after sunrise or 
before sunset the measured angle is reduced to a hori- 
zontal angle. At the same instant another observer 
- measures the sun’s altitude for this purpose. 

Another of the instruments is a deflector for deter- 
mining magnetic density at sea. This is used to mea- 
sure the strength of the earth’s magnetic field in a 
horizontal plane—in other words, to determine the 
force that pulls or holds the compass ecard in its nor- 
mal position with the north point towards the magnetic 
north. This is done by balancing the earth’s hori- 
zontal field against another magnetic field for which a 
magnet of known strength is used. The deflector is a 
compass fitted with standards, or stirrups, to hold the 
magnet of known strength at different distances above 
or below the deflector compass card. Suppose the 
ship is heading due north by compass, the deflector 
will then read zero. If one of the magnets is placed 
with its north end east in the uppermost stirrup, then 
the north end of this magnet repels the north end of 
the card and attracts the south end, while its south end 
repels the south end of the card and attracts the north, 
all operating to turn the ecard from north, or zero, 
reading to westward; the card will turn westward 
until the earth’s field prevents further turning. It is 
then balanced by the earth’s field and known field of 
the magnet, and the angle that it has been turned 
through away from its natural position is a measure 
of the earth’s horizontal field. The relation of the 
angular measure thus obtained and the earth’s actual 
field expressed in the usual centimeter—gram—second 
units is determined on land by comparisons with stand- 
ard magnetic instruments. 

A third of the instruments is the marine earth- 
inductor for determining inclination at sea. This is 
used to measure the magnetic inclination or dip. It 
consists essentially of a coil that may be rotated at a 
constant speed and will generate an electric current 
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when connected with a galvanometer in the contro] 
house. If the axis of rotation of the coil be set in the 
magnetic meridian and inclined so as to coincide with 
the direction of the earth’s field, the sensitive ga). 
vanometer indicates no current and the vertical circle 
of the instrument will give the angle of inclination o; 
dip. In actual practice at sea it is not possible to 
make the axis of rotation coincide with the direction 
of the earth’s field, but by reading first on one side 
and then on the other the true direction may be com- 
puted from the relative magnitudes of the small 
currents. 


GRANTS OF THE GEOLOGICAL SOCIETY 
OF AMERICA 


THE following grants, supporting special research 
projects, have been approved by the council of the 
Geological Society of America: 


Arthur Keith, Washington, D. C. Grant of $700 to 
cover field expenses in study of the folded belt of the 
Appalachians in the Province of Quebec. This investi- 
gation was supported in 1935. 

H. R. Wanless, Urbana, Ill. Grant of $480 to cover 
field expenses in study of correlations in the Pennsy)- 
vanian of the eastern interior and Appalachian coal 
fields. This investigation was supported in 1935. 

J. Brookes Knight, Princeton, N. J. Grant of $50) 
for traveling and office expenses in completion of the 
study of types of general of Paleozoic gastropods begun 
in Europe in 1934-1935. 

M. A. Peacock, Cambridge, Mass. Grant of $250 for 
typing and drafting in completion of ‘‘Geology and 
Petrology in Iceland.’’ 

Carroll Lane Fenton and Mildred Adams Fenton, West 
Liberty, Iowa. Grant of $540 to cover field and labora- 
tory expenses in study of selected calcareous algae and 
stromatolites. 

Francis P. Shepard, Urbana, Ill. Grant of $500 for 
traveling expenses in study of submarine canyons. 

Evans B. Mayo, Ithaca, N. Y. Grant of $1,200 for 
traveling and field expenses in a structural study of parts 
of the southern Sierra Nevada, California. 

Andrew H. MeNair, Hanover, N. H. Grant of $200 
for traveling, field and laboratory expenses in study of 
Upper Devonian Bryozoa. 

L. C. Glenn, Nashville, Tenn. Grant of $350 for 
traveling and field expenses in an examination of the 
banks of the Intracoastal Canal between Southport, N. © 
and Waccamaw River, S. C. 

Ralph W. Imlay, Ann Arbor, Mich. Grant of $45! 
for traveling and field expenses in study and collecting 
type localities of faunas described from northern Mexico. 
This investigation was supported in 1933, 1934 and 1939. 

R. 8. Lull, New Haven, Conn. Grant of $1,000 to pre 
vide an assistant in the completion of a manuscript on the 
ornithopod dinosaurs. 


W. P. Popenoe, Pasadena, Calif. Grant of $800 for | ‘ 


field and laboratory expenses in detailed stratigraphic and 
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paleontologic investigations of the Upper Cretaceous 
deposits in the northern part of the Sacramento Valley, 


California. 
Bradford Willard, Harrisburg, Pa. Grant of $40 for 


preparation of illustrations for a paper on the fossils of 
the Tully limestone, Pennsylvania. Cancelled on request 


of grantee. 
A. F. Buddington, Princeton, N. J. Grant of $400 for 


analyses of igneous rocks of the northwest Adirondacks. 
This investigation was supported in 1933. 

George M. Stanley, Ann Arbor, Mich. Grant of $275 
for traveling and field expenses in study of the lower 
Algonquin beaches. This investigation was supported in 


1934. 
Glenn L. Jepson, Princeton, N. J. Grant of $900 for 


field and laboratory assistance in study of the geology 
of the Fort Union formation of northwestern Wyoming. 

R. Lee Collins, Baltimore, Md. Grant of $1,000 for 
traveling, field and laboratory expenses in stratigraphic 
study of vertebrate remains from the Middle Miocene 
marine deposits in Maryland and Virginia. 

Alfred S. Romer, Cambridge, Mass. Grant of $350 for 
preparation of illustrations for a monograph on the Amer- 
ican Permo-Carboniferous Pelycosauria. 

Charles C. Mook, New York, N. Y. Grant of $2,000 
for traveling expenses to European museums; illustra- 
tions, and assistance to complete a monograph on the 
fossil ecrocodilia of the world. 

Siemon W. Muller, Stanford University, Calif. Grant 
of $2,000 for traveling expenses to make a comparative 
study in European universities and museums of Early 
Mesozoic fossils from Nevada. 


Applications for grants should be filed with the 
secretary in abundant time for consideration by the 
Committee on Projects before the April, October and 
December meetings of the council. At least one 
month ought to be allowed and more time if possible. 


THE KING OF ENGLAND’S BIRTHDAY 
HONORS 


In addition to the knights on the King of England’s 
honor list reported in a recent issue of ScrEeNcE, the 
following more extended list of honors conferred on 
scientific men and those associated with scientific work 
is given in Nature as follows: Viscount: The Right 
Hon. Lord Dawson of Penn; Barons: Sir Herbert 
Austin, chairman of the Austin Motor Company, for 
public services; Sir Maleom Hailey, lately Governor 
of the United Provinces of Agra and Oudh; K.C.B.: 
Dr. A. S. MacNalty, chief medical officer, Ministry 
of Health and Board of Education; Knights: Pro- 
fessor F’. Anderson, emeritus professor of philosophy 
in the University of Sydney; Dr. H. N. Gresley, chief 
mechanical engineer, London and North Eastern Rail- 
way; Captain H. A. S. Newton, member of Council 
and censor-in-chief, Royal Australasian College of 
Surgeons; Dr. E. O. Teale, mining consultant to the 
Government of Tanganyika Territory; F. J. West, 
for public services to Manchester. 
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C.B.: Dr. H. I. Bell, keeper of the department of 
manuscripts, British Museum; Dr. G. Rotter, direetor, 
Explosives Research Branch, Research Department, 
Royal Arsenal, Woolwich; C.M.G.: Dr. H. H. Scott, 


director of the Bureau of Hygiene and Tropical Dis- - 


eases, London; C.J.E.: Professor J. J. Harper-Nelson, 
formerly principal and professor of medicine, King 
Edward Medical College, Lahore; Dr. F. J. F. Shaw, 
director, Imperial Institute of Agricultural Research 
and Imperial economic botanist, India; C.B.E.: R. W. 
Thornton, agricultural adviser to the High Commis- 
sioner for Basutoland, the Bechuanaland Protectorate 
and Swaziland, and director of agriculture, Basuto- 
land; G. S. Whitham, assistant director of ordnance 
factories, War Office; I.8.0.: E. T. McPhee, Common- 
wealth statistician, Australia; M. P. Payne, chief con- 
structor, Royal Corps of Naval Constructors, super- 
intendent of Admiralty Experiment Works, Haslar; 
R. F. Taylor, statistical officer, Mines Department; 
O.B.E.: G. F. Clay, Colonial Agricultural Service, 
deputy director of agriculture, Uganda Protectorate; 
E. H. E. Havelock, secretary, Development Commis- 
sion, and administrative secretary, Agricultural Re- 
search Council; J. R. Hill, resident secretary in 
Scotland of the Pharmaceutical Society of Great 
Britain; J. Paley Yorke, principal of the London 
County Council School of Engineering and Naviga- 
tion, Poplar; M.B.E.: M. R. Ry. Achariyar, executive 
engineer, Electricity Department, Madras; G. E. 
Bailey, accountant, National Physical Laboratory; 
F. H. Butcher, Madras Agricultural Service, lately 
curator, Government Gardens, Ootacamund, The Nil- 
giris, Madras; H. R. Edmunds, superintendent of 
agriculture, Kalimpong, Bengal; P. G. Lloyd, chemist 
and manager, Borough Sewage Works Department, 
Kingston-upon-Thames; M. R. Nayudu, acting chem- 
ical examiner, Madras; F. H. Newington, assistant 
analyst, Admiralty Chemist’s Department, Ports- 
mouth; E. W. Swanton, curator of the Haslemere 
Educational Museum, Surrey. 


GRANTS OF THE ROCKEFELLER FOUNDA- 
TION FOR PUBLIC HEALTH AND 
MEDICAL SERVICE 


THE International Health Division cf the Rocke- 
feller Foundation in 1935 operated on a budget of 
$2,200,000. Grants were made for yellow fever studies 
in Brazil; for research on yellow fever, malaria and 
other diseases at the laboratories of the International 
Health Division at the Rockefeller Institute; for field 
research on malaria in Cuba, Puerto Rico, Albania, 
Bulgaria, Greece, Italy, Portugal, Spain and India 
and for laboratory studies of this disease at the Uni- 
versity of Chicago; for demonstrations in the control 
of malaria in Colombia, Nicaragua, Salvador and Al- 
bania; for investigations and control of hookworm dis- 
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ease in Egypt and for surveys to determine the present 
status of hookworm disease in areas of North Carolina 
where campaigns for its control were carried on from 
1910 to 1915 by the Rockefeller Sanitary Commission 
and the International Health Commission; for studies 
of tuberculosis at Cornell University Medical College 
and in Alabama, Austria, Jamaica and Tennessee; for 
the study of yaws in Jamaica and of undulant fever in 
France; for research at Columbia University on the 
common cold; for diphtheria investigations in Austria 
and Peiping, China; for studies on influenza, to be 
carried out for the most part in the United States; for 
research on typhoid fever at the State Institute and 
School of Hygiene, Warsaw, Poland; for studies of 
mental hygiene in Tennessee and in Baltimore, Mary- 
land; for the development, under the Polish National 
Department of Health, of a division of mental hygiene 
in the Warsaw School of Hygiene, and for research on 
smallpox vaccine at the National Institute of Hygiene 
in Madrid, Spain. 

In addition, local and central government health 
services were aided in many states and countries, and 
public health education was furthered by grants to in- 
stitutions and by the maintenance of a fellowship 
program providing advanced training in public health 
and public health nursing for 188 persons. 

During 1935 the foundation appropriated $2,733,- 
050 for work in the field of medical science. Of this 
sum, $1,459,450 was contributed to projects for the 
advancement of psychiatry. 

For the development of teaching and research in 
psychiatry grants were made to the Institute for Psy- 

_ehoanalysis, Chicago; the Johns Hopkins University 
School of Medicine, for teaching in child psychiatry; 
the Institute of the Pennsylvania Hospital, for train- 
ing in psychiatry; the Harvard Medical School and 
the Massachusetts General Hospital, for a joint pro- 
gram in psychiatric training; the University of Michi- 
gan Medical School, to extend the scope of psychiatric 
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training; the School of Medicine of the University of 
Colorado, for the teaching of psychiatry in medical, 
surgical and obstetrical clinics, and to the University 
of Chicago School of Medicine, to establish and main. 
tain a subdepartment of psychiatry. 

A contribution toward a laboratory building was 
given to the National Hospital, Queen Square, London, 

Fourteen research undertakings in clinical psychi- 
atry and related fields received grants ranging in 
duration from one year to five years and in amount 
from $5,000 to $90,000. The institutions and fields of 
work thus aided were: Maudsley Hospital, London, re- 
search in psychiatry; University of London, Galton 
Laboratory, studies in human geneties in relation to 
mental disease; Columbia University, College of Physi- 
cians and Surgeons, psychiatric research; University 
of Amsterdam and the Worcester State Hospital, 
Massachusetts, research on dementia praecox; Cornell 
University Medical College, studies of reflex behavior: 
University of Chicago, study of the physiology of 
sleep; Northwestern University Medical School, re- 
search in neuroanatomy; New York University College 
of Medicine, research in experimental neurology; 
Dartmouth College Medical School, research in physio- 
logical optics; University of Pennsylvania School of 
Medicine, research on growth of living tissues; Har- 
vard Infantile Paralysis Commission, field studies in 
North Carolina; Chicago Area Project, field study of 
abnormal behavior, and the Institute of the Educa- 
tional Sciences, Geneva, Switzerland, research in child 
psychology. 

In connection with the application of modern psy- 
chiatric knowledge, grants were made to the National 
Committee for Mental Hygiene in New York City, the 
North Carolina Commission for the Study of the Care 
of the Insane and Mental Defectives and the Massa- 
chusetts Department of Mental Diseases. 

During the year the foundation administered sev- 
enty-two fellowships in the medical sciences. 


SCIENTIFIC NOTES AND NEWS 


THE Philadelphia Board of Ciiy Trusts has be- 
stowed the John Seott Award on Dr. James Ewing, 
professor of oncology at the Cornell University Med- 
ical School, for his research in classifying tumors. 
The award, consisting of a bronze medal and $1,000, 
is provided by a fund given to the city of Phila- 


delphia under the will of John Scott, a Scottish: 


chemist, to reward those whose work “adds to the 
comfort, welfare and happiness of mankind.” 


Dr. Leo Henprik BAEKELAND, president and 
founder of the Bakelite Corporation, has been elected 
an honorary member of the Royal Society of Edin- 
burgh, Scotland. 


‘A porrrair of Dr. Augustus B. Wadsworth, of 
Albany, director of the division of laboratories and 
research of the New York State Department of 
Health, was presented to the division on June 3 by 
the laboratory staff and members of the New York 
State Association of Publie Health Laboratories. The 
portrait was painted by Leopold Seyffert, of New 
York. 


Joun W. Gitmorg, professor of agronomy in the 
University of California, has been elected to honoraty 
membership in the faculty of the University of Chile 
and in recognition of his election has been granted 4 
diploma. Professor Gilmore was invited by the “ov 
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ernment of Chile to act as consultant on matters of 
cassification and management of land under a de- 
feient and seasonal rainfall. He left for Chile in 
February and will return to his work in California on 
August 1. 


Ar the anniversary meeting of the Linnean Society 
of London the Linnean Gold Medal was presented to 
Professor John Stanley Gardiner, professor of zool- 
ogy and comparative anatomy at the University of 
Cambridge. In making the presentation the president 
of the society referred to Professor Gardiner’s re- 
searches on the biology of corals and the origin and 
development of coral reefs and islands, and also to 
his services to zoological exploration by means of the 
expeditions which owed their existence and their suc- 
cess to him, 


Nature reports that C. H. Waddington, of the 
Strangeways Research Laboratory and of the subde- 
partment of experimental zoology of the University 
of Cambridge, has been awarded the Albert Brachet 
prize of the Royal Academy of Belgium for his ex- 
periments on chicken embryos. This was the first 
award of the prize, which is given for the best work 
in embryology published in French, German, English, 
Italian or Dutch over a three-year period. 


Ar the Commemoration Day of the University of 
Glasgow on June 17 the doctorate of laws was con- 
ferred on Dr. Thomas Hastie Bryce, emeritus pro- 
fessor of anatomy in the university, and on Major- 
General Sir Leonard Rogers, president of the Royal 
Society of Tropical Medicine. 


Sir Rosert Monp, who was recently awarded the 
Messel Medal of the Society of Chemical Industry in 
Great Britain, has been elected president of the Société 
de Chimie Industrielle of France. 


Dr. Leroy M. S. Miner, dean of the Harvard Dental 
School, was elected at the San Francisco meeting 
president of the American Dental Association for 
1937-38, to sueceed Dr. G. B. Winter, of St. Louis. 


THE installation exercises of Grover C. Dillman as 
president of the Michigan College of Mining and 
Technology will take place on August 6, in conjune- 
tion with the ceremonies commemorating the fiftieth 
anniversary of the eollege. 


Dr. LaNauEY Porter, who recently retired as dean 


of the Medical School of the University of California, 
| ith which he has been associated since 1918, will 


assume the directorship of the department of medical 


| history that he organized a number of years ago. Dr. 
} Porter has been succeeded as dean by Dr. Williams 
McKim Marriott. 


Proressor EB. P. Wiener, of Princeton University, 
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has been appointed professor of physies at the Univer- 
sity of Wisconsin, the appointment to take effect on 
February 1, 1937. In collaboration with Professor 
Breit, he will offer courses in theoretical physics as 
applied to nuclear problems, chemical physies and 
related topics. 


Dr. Feurx A. Bernstein, formerly director of the 
Institute of Mathematical Statistics and professor at 
the University of Gottingen, has been appointed pro- 
fessor of biometrics at New York University. 


Dr. O. A. JOHANNSEN, for many years a member of 
the staff in Cornell University, has become head of the 
department of entomology, taking the place of Dr. J. 
G. Needham, who has recently retired. 


THE position of chairman of the department of 
geology of the University of Texas, vacant by the re- 
cent retirement after forty-six years of service of Dr. 
Frederie W. Simonds, has been filled by the appoint- 
ment of Dr. H. F. Bullard, professor of geology and 
mineralogy. Dr. Hal P. Bybee, who for the last eleven 
years has been geologist and mineralogist of the Board 
of Lease of University of Texas Lands, with headquar- 
ters in San Angelo, has been appointed professor of 
geology at the university. He was a member of the 
department before he was transferred to San Angelo 
by the board of regents. 


Dr. Frank G. Brooks, of Oklahoma City Univer- 
sity, has been appointed professor of biology at Cor- 
nell College. He will fill the vacancy occasioned by 
the recent death of Dr. H. M. Kelly. 


Dr. E. GAu.iz, professor of surgery in the 
Faculty of Medicine of the University of Toronto, has 
been appointed dean of the faculty. He succeeds Dr. 
John G. Fitz Gerald, who resigned at the close of the 
academic year to take charge of a survey of methods 
of teaching preventive medicine sponsored by the 
Rockefeller Foundation. 


Dr. W. H. McCrea, reader in mathematics in the 
University of London and assistant professor in the 
Imperial College of Science, has been appointed to 
the chair of mathematics at the University of Belfast, 
in succession to Professor J. G. Semple. 


Dr. WILLIAM STEPHENSON, research assistant and 
supervisor of research students in the department of 
psychology, University College, University of Londen, 
has been appointed assistant director of the Institute 
of Experimental Psychology at the University of 
Oxford. 


THe American Potash Institute, Ine., announces 
the appointment of Dr. H. B. Mann as manager of its 
southern territory, the position left vacant by the 
recent death of Dr. J. N. Harper. Since the first of 
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this year, Dr. Mann has been assistant manager, hav- 
ing previously been agronomist at the North Carolina 
Agricultural Experiment Station. 


_Dr. R. B. Harvey, of the University of Minnesota, 
will be engaged until July next as director of the 
Florida Citrus Research Laboratory at Dunedin, re- 
cently established to conduct research on fruit process- 
ing. The staff includes Dr. Longfield-Smith, bio- 
chemist; Dr. J. J. R. Bristow, chemical engineer, and 
Richard Nelson, plant physiologist. 


Dr. G. Davis BucKNER, chemist in charge of animal 
nutrition at the Experiment Station of the University 
of Kentucky, has been granted a leave of absence of 
twenty days beginning on August 7, to attend the 
World Poultry Congress at Leipzig, as a delegate of 
the U. S. Department of Agriculture and of the Uni- 
versity of Kentucky. 


Proressor SEIJI Kanna, of the Imperial Fisheries 
School, Hakodate, Japan, is visiting the United States 
in order to make a study of the fisheries especially 
those for salmon and herring. 


Dr. J. C. Hosterrer, of the Corning Glass Works, 
gave a public lecture on “The Casting of the 200- 
Inch Telescope Disk” in London on July 3 before 
the International Congress on Glass. The lecture was 
held at the Institution of Electrical Engineers. Sir 
William Bragg, president of the Royal Society, 
presided. 


Aw International Congress of Anatomy, organized 
by the Italian Society of Anatomy, in which the corre- 
sponding societies of Great Britain, Italy, France, 
Germany, North America, Poland, Holland, Portugal 
and Latin America will take part, will be held at 
Milan from September 3 to 8. 


THE twenty-fifth summer conference of the Voca- 
tional Agricultural Service for Directors and Teachers 
of Agriculture will be held at the Massachusetts State 
College from July 27 to 31. The Association of Mass- 
achusetts Teachers of Vocational Agriculture meet at 
the same time. James G. Reardon, Massachusetts 
State Commissioner of Education, will make the prin- 
cipal address. 


THE Museum of Science and Industry, New York 
City, gave recently a special advance showing of a 
dramatic slide-film, entitled “Men and Machines,” giv- 
ing industry’s answer to technological unemployment. 
The film was sponsored by the National Association 
of Manufacturers. Noel Sargent, secretary of the 
association, gave a short address entitled “Our Ma- 
chine-made Future.” 


THE Commonwealth Fund of New York has ap- 
proved an annual grant of $16,800 to the Michigan 
State Department of Health to promote study of anti- 
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pnheumococcic serum production. The grant wil] }y 
supplemented by an annual state appropriation of 
$10,000. 


AMALGAMATION of the Brooklyn Academy of Music 
with the Brooklyn Institute of Arts and Sciences wag 
tentatively approved on July 16 by Federal Judge 
Clarence G. Galston in Brooklyn. The academy file) 
on April 22, 1935, a petition to reorganize under the 
Federal bankruptcy act, and the institute, which holds 
$35,000 in second mortgage bonds and 4,023 shares of 
common stock in the academy, eventually agreed t 
take it over. Judge Galston said that he would de. 
liver a formal approval as soon as the Brooklyn 
Savings Bank, which holds a $300,000 first mortgage, 
files a written consent to the plan of reorganization, 
Under the terms of the plan, all outstanding second 
mortgage bonds, amounting to $100,000 with accrued 
interest of $25,500, as well as all outstanding stock 
will be cancelled. The institute will cancel the bonds 
and stock it holds. All ereditors, including the second 
mortgage bondholders and 7,356 of the 10,000 stock- 
holders, are said to have consented to the plan. The 
assets of the academy which the institute will take 
over consist mostly of the land and building on 
Lafayette Avenue and St. Felix Street, Brooklyn, 
which are estimated to be worth $400,000. 


Tue University of Chicago plans the unification of 
the medical work of its Rush Medical College on the 
west side and of the Medical School of the Division 
of the Biological Sciences on the south side, in one 
administrative organization. Under the prograi, 
there will be but one medical school. The function 
of the division on the west side will be to give ad- 
vanced training leading to the certification of spe 
cialists, and to direct prolonged study after the M.D. 
degree has been conferred. It is expected that the 
number of undergraduate medical students on the wes! 
side will be gradually reduced, and possibly will m 
time entirely disappear. In order to achieve unity of 
administration in the united schools, Dr. Emmet 5. 
Bay, a graduate of Rush College, professor of met: 
cine and associate dean of the Division of the Bi 
logical Sciences, took over on July 1 the admins 
tration of the west-side work. Dr. Ernest E. [rom 
clinical professor and chairman of the department 
medicine, who has been dean of Rush Medieal Colles’ 
has resigned the latter position, but continues as chal 
man of the department of medicine. 


AccorpinG to The Christian Science Monitor, 
struction of the National Art Gallery and Dominio! € 
Museum in Wellington, the capital of New Zealant, a 
has been completed, and the building will be opened : 
in July. The great building occupies a commandilf 
site in front of which stands an imposing eampanll a 
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with a carillon. A tract of nine acres was set aside 
for the building and the carillon tower, and the struc- 
ture cost £162,000. Built in reinforced concrete with 
a facing of New Zealand stone, it is designed in 
modern adaptation of a Greek style. The facade is 
947 feet in breadth and the depth is 267 feet; the 


Jury 24, 1936 SCIENCE 83 


height of the front parapet is 52 feet. The museum 
portion of the block contains Maori hall, 139 feet long, 
49 feet wide and 61 feet high. Here will be housed 
many Maori treasures which hitherto it has been im- 
possible to display properly, including a house with 
ornate carvings and canoes of historic interest. 


DISCUSSION 


THE NAME, “SCRIPPS INSTITUTION 
OF OCEANOGRAPHY” 

Dr. T. WAYLAND VAUGHAN, retiring director of the 
institution, said, in his remarks on receiving the 
National Academy’s Agassiz Medal in Oceanography: 
“For some reason, which I do not know, it was decided 
before Dr. W. E. Ritter’s retirement from the director- 
ship of the Seripps Institution of Biological Research, 
to convert the institution into one for oceanographic 
research.” 

From this statement and others that have come to 
my attention from time to time it appears that my 
frequent, more or less off-hand, references to the mat- 
ter have left it more hazy than, as I now see, it should 
be. For it has implications that are of considerable 


' general importance. 


As a sign of this importance I quote from a letter 


: by Mr. E. W. Seripps written-not long after the insti- 
= tution received its second christening (its original 


name was “The Marine Biological Station of San 


| Diego”). Mr. Seripps said: “I have desired to found 


or incorporate with the Scripps Institute for Biologi- 


cal Research [that at La Jolla] a department of 
sociology.” 


The kernel of this statement is obvious. Mr. Scripps 


) did not, nor from his world-view could he possibly, 


recognize any such separation between biology and 


> sociology as has recently come to be assumed—almost 
; universally it seems—among specialists in both of these 


realms, 

With his views I was in full accord. When, how- 
ever, it came to the practical question of what such a 
department of the institution as he wanted (and we, I 
may say) should be, various circumstances led to a 
change of our outlook and immediate purposes. For 
one thing (and the only one that need be mentioned 
here) the department of sociology he decided to found 
was for research in population problems. And for 
sufficient reasons he thought it best to “incorporate” 
it with Miami University at Oxford, Ohio, rather than 
with the “Institution of Biological Research” at La 
Jolla. But so far as scientifie and philosophic prin- 


7 ciples are concerned the foundation might just as well 
| have been at La J olla as at Oxford. 


ScIENcE, May 28, 1936. 


As to my part in making the change, a sentence in a 
letter to Mr. Seripps of August 28, 1922 (about three 
years before the thing was done), is to the point. 
Writing somewhat at length about types of institu- 
tions for the study of the sea and its life, I said: 

“That type can now be pretty definitely expressed by 
the suggestion that in the future the Scripps Institu- 
tion should become more exclusively . . . an institu- 
tion of oceanography (both biological and physical 
oceanography).” In later correspondence and confer- 
ence with Mr. Seripps and his sister, Miss Ellen B. 
Seripps, and with officials of the university I expressed 
myself to the same effect. 

The upshot of it all is indicated by the following 
excerpt from the minutes of the Regents of the Uni- 
versity of California, of October 13, 1925. 


Change in Name of Scripps Institution: 

The President moved that the following recommenda- 
tion of the Committee on the Southern Branch of the 
University and the Scripps Institution for Biological 
Research, made on June 28, 1924, be concurred in: 

‘*That the name of the Scripps Institution be changed 
from ‘The Scripps Institution for Biological Research of 
the University of California’ to ‘The Scripps Institution 
of Oceanography of the University of California’.’’ 

The President stated that he had received a communi- 
cation from Miss Ellen B. Scripps, stating that both she 
and her brother approved of the change. 


I have always felt that one of the best fruits of 
cooperation between Mr. and Miss Seripps and myself 
was what we contributed through the institution at La 
Jolla to the idea of interconnection of biology and 
oceanography. And I have taken to myself rather 
special satisfaction in the part I played in promoting 
the idea by securing Dr. Vaughan for the directorship 
of the institution. 

If the same cooperation through other institutions, 
especially Science Service and the Foundation for Re- 
search in Population Problems, could be made to con- 
tribute as definitely to the idea of interconnection of 
biology and sociology, my satisfaction would be greater 
proportionally to the stakes involved in the two ideas. 

Wy. E. Rirrer 


UNIVERSITY OF CALIFORNIA, 
BERKELEY 
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POLLUTION OF THE CITY AIR AS A SOURCE 
OF NOSE AND THROAT DISTURBANCE 


City planning for the control of air pollution rep- 
resents not only a wholesome regard for the comfort 
of its citizens, but also one of the largest steps forward 
in the protection of its inhabitants against an alarm- 
ing degree of upper respiratory diseases. Sinusitis 
and its many complications is closely related to air 
pollution. 

The air we breathe is food for the body of the same 
chemical value as sugar—but more vital in form. Air 
polluted with sulfurous gases from chimneys and 
smoke stacks is equivalent to the forced eating of 
spoiled foods. That city planning should concern 
itself with air pollution is as vital as dealing with milk 
contamination. 

The adult person inhales with every breath one half 
of a liter of air, that is, approximately one pint. In 
one minute, with about 16 respirations, 8 liters of air 
are inhaled, and in one hour 480 liters of air. About 
10,000 liters of air pass into the lungs during the day. 
The principal constituent of air is, of course, the oxy- 
gen—so essential to life. 

The non-respirable gases are both normally oceur- 
ring, such as carbon dioxide, ammonia and nitrogen 
acids and the pollutions—chiefly sulfurous gases from 
chimneys and smoke-stacks. Among these latter gases 
—sulfurous gases are most common. In addition to 
these gases, there are a number of other poisonous 
gases poured from the smoke-stacks of industrial 
plants and incinerators. Among these may be men- 
tioned hydrochloric acid, chlorine, hydrofluoric acid. 
In the etching of metals, large quantities of dense 
fumes of the oxides of nitrogen pass into the air. 
Ice factories allow large amounts of ammonia to escape 
into the air. Other gases occurring industrially are 
hydrogen sulfide, carbon disulfide and carbon monox- 
ide. This latter is probably our most dangerous auto- 
mobile contribution. Formaldehyde is one of the 
products of wood combustion in rubbish incineration 
and is a serious source of irritation to those living 
within the district of such plants. Gases generated in 
the neighborhood of high explosive blasting are chiefly 
carbon monoxide, nitrogen oxides, hydroeyanic acid 
and hydrogen sulfide. The inhalation of these gases 
alone, in confined places, has frequently caused the 
untimely death of working men. 

The source of the oxygen by which we live is the 
result of plant life. Without chlorophyll and the 
actinie rays of the sun our atmosphere would soon 
become dead and non-respirable. The plant breaks up 
the exhaled carbon dioxide by separating the oxygen 
and fixing the carbon. This freed oxygen is thus 


Vou. 84, No. 214 


restored to the atmosphere. It becomes apparen 
therefore, that plant life must be fostered to mak, 
human existence favorable. 

The influence of air pollution is readily seen in som, 
sections of our city streets where plant life is difficy} 
to maintain. Plants are more susceptible than huma 
beings to the action of gases. Quantities of sulfuroy 
acids as minute as 0.01 of one per cent. is definitely 
deleterious. Bad as the chemical pollution of the ,i 
may be, it is equalled by the smoke dust. In the sun. 
mer, when vegetation and climatic conditions ay 
mitigating factors, the danger of air pollution is ny; 
so great, but with the onset of winter, when meteon. 
logical conditions are unfavorable, with increasej 
moisture in the air, diminished air currents and oy. 
ered temperature, fogs develop, especially in the mon. 
ing. With air currents still, defective atmospheri 
ventilation follows and stagnation results. In som 
instances the gases collect in low streets, where the 
remain until they are removed by winds. The mech. 
nism of fog is also interesting. The factors producix: 
it are—first, the super-saturation of the air wit 
aqueous vapor; second, the presence of dust as in tk 
form of soot necessary for condensation; third, a r. 
duction of temperature and fourth, defective atmo 
pherie ventilation. When all these factors are preset 
we find the appearance of fog. | 

What now are the effects of these conditions? Tk 
respiratory mucous membrane reacts promptly to i 
noxious influences. The nasal membranes fluctua 


continuously in volume, tending to enlarge when im: # 
There is 


tated or under deficient oxygenation. 


stimulation of the para-sympathetie secretory fibers 
nature’s effort to wash away from the membrane iy 
irritating substances. The prolonged irritation of tify 


character, associated with nasal obstruction and 
ished ventilation of the nasal sinuses, creates the crf 


ditions favoring bacterial infection with the ensuiiy 
susceptibility to colds and sinus infections. Patiery 


will thus repeatedly state that they were careful ' a 


avoid undue exposure or chilling; in fact they stay Ry 
at home but, nevertheless, caught cold. These paticiijy 


frequently are the victims of air pollution, and neiti# 


vitamins nor bundling will help--rather, what te 


need is clean air. 


These patients promptly imp 


on going to a cleaner zone. Many persons suffer 


from nasal congestion, sneezing and watery nasal “jy 
charge, resembling allergic so-called hay fever st! 
showing no sensitiveness to proteins after exhau\"y 
tests, clear up promptly on going to country dist 
or higher altitudes. These patients may be consid"iRay 


among those suffering from air pollution. 


The uncontrolled pollution of city air brings » 93 
wake the products of civilization—colds and sinus & 
with its more serious ear complications. The f° 
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: o regulate the ‘site of industrial plants is as great a 
Be cnace to the city as the uncontrolled destruction of 
My prest and farm lands, in the Middle West. The dust 
Me.orms making large tracts uninhabitable may be 
equalled by the city fogs and pollution making cities 
ndesirable for living purposes. 
m ; City planning is important for the prevention of 
ly Bpinusitis. The use of medication to shrink nasal mem- 
if pranes, engorged by unhealthy atmospheric conditions, 
many instanees—a short-sighted approach to 
problem. 
S City planning must regulate the location and number 
- [pe smoke-stacks per square mile and the volume of 
expelled. Large industrial smoke-stacks and 
ncinerators must be placed well outside of the city 
Tl. nits. The unnecessary burning of city garbage 
hould be replaced by the more scientific method of 
me ape cterial decomposition and conversion to fertilizer. 
Ph: creation of a fixed ratio of park area for each 
@dustrial zone would mitigate the present unhealthy 
; Matus. The daily examination of all city zones to 
ietermine air purity and its regulation should be 
Penducted along lines similar to milk contamination 
lbspection. Controlling the number of gasoline con- 
Ging automobiles and encouraging the use of electric 
laxtomotive trucks and buses would materially aid in 
t tricting air pollution. Thus upper respiratory dis- 
Te . es, particularly sinusitis, is a problem of city plan- 
o 1 fling as well as nasal medication. 


Sruon L. Ruskin 
pe New York, N. Y. 


DIMORPHISM OF HYMENOPTER- 
F OUS EGGS AND LARVAE 
BeRecent studies on the biology of Coccophagus 
ly imnia, a parasite of leeaniine scales, have shown 
a c t the form of the eggs that develop into males 
‘ufmmers in shape from those that develop into females. 
(ifferentiation oceurs during oviposition. 
sf be female egg is of the usual type. It is elongate, 
je htly arcuate and floats freely in the body fluids of 
ons s host. The male egg, on the other hand, is ovate 
yee a pedicel at one end. It is fastened firmly to the 
Mernal surface of the host by means of the pedicel 
mich is embedded in the host’s tissues. The embryo 
with its cephalic extremity towards the pedi- 


SURVEY OF FEELING AND EMOTION 

ides hology of Feeling and Emotion. By CuristIAN 

_ - Ruckatiox. McGraw Hill Book Company, N. Y. 
pp. 1936. 

= 'S 4 longer distance in treatment than even in 

pe between this survey of Professor Ruckmick’s and 
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cel. The male egg is sometimes deposited free in the 
space surrounding the host. 

This phenomenon is known to occur in another 
species of Coccophagus. It may also occur in a species 
of Tetrastichus parasitic on the eggs of Malacosoma 
americanum. L. T. Williams reported in Psyche (vol. 
23, page 153) that Tetrastichus frequently deposited 
stalked eggs on the wall of a test-tube. 

In the first and second larval instars many species 
of Coccophagus and related genera exhibit striking 
sexually dimorphic characters. Coccophagus lycimnia 
females lack spiracles when in the first and second 
instars. C. lycimnia males possess four pairs of 
spiracles in the first instar and six pairs or more in 
the second instar. When in the first instar the male 
larva of Coccophagus capensis is hairy in appearance 
and the female larva is smooth. The male larva of 
Coccophagus gurneyi is a planidium covered with 
chitinous plates and possessing ambulatory spines and 
two pairs of spiracles. None of these structures occur 
in the female. 


S. E. FLANDERS 
COLLEGE OF AGRICULTURE 
UNIVERSITY oF CALIFORNIA 


COLOR BLINDNESS IN TURKEY 


Wits the cooperation of a graduate student, Olive 
W. Evans, we are able to give some data on the inci- 
dence of color blindness among Turkish children in 
the schools of Istanbul, Turkey. By means of the 
Ishihara Color Blindness Test 384 children were tested 
in the grades from kindergarten to the seventh, and 
306 students in Robert College, making in all 690 
tested. Of these, 473 were males and 217 females, and 
all were Turks. The results are offered in the follow- 
ing tabulation: 


No. Turks tested No. colorblind Per cent. 


473 24 5.3 
217 0 0.0 


Males 


Each eye was tested at a time and there was no case 
of monocular color blindness. The twenty-four color 
blind males were red-green blind. 


THomas R. GartH 
UNIVERSITY OF DENVER 


SCIENTIFIC BOOKS 


Ribot’s “Psychology of the Emotions” of forty years 
ago; and there has been nothing as comprehensive 
since. The march of time and the march of ideas do 
not always proceed apace. Within these four decades, 
there have been decisive shifts of fronts all along the 
line of psychological advance, and notably, though by 
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no means as radically as logic demands, in the critical 
analysis of the affective life. Affect is the generic 
name for the total aspect of the stream of feeling, no 
less basic—for it is more so—than the “stream of 
thought,” which was James’s inclusive name for the 
thinking phase in the total psychic activity. 

Though the term “affect” is as old as Spinoza, a 
pioneer in the field, the contour of the term in present 
usage is set by the modern outlook. A prime service 
of Professor Ruckmick’s survey is that of a repository 
of what psychology—which means a procession of 
psychologists—“has to say” about feelings and emo- 
tions; it serves the purpose adequately; the historical 
chapter is done with clarity and perspective. The 
volume assumes a standard place of the period of 
1936. Whether all that has been said about emotion 
was worth saying or including is another matter; this 
comment defines the second aim of the project, which 
is to set the topic in order under a critical view ont 
review of the successive contributions. 

In this respect its merits are many; the experimental 
contributions are well portrayed; and that has been 
the busiest camp. There is, however, far more en- 
semble than there is perspective. The critical judg- 
ment turns upon what figures in the vast literature 
as the theory of emotion. The book is designed “to 
follow no particular point of view,’ which implied 
merit—especially if one substitutes the word “consis- 
tent”—is a weakness, the same lack that accounts for 
the inadequacy of many of the treatises and presenta- 
tations that make the reading of contributions to “emo- 
tional” literature a trial of the logical flesh. The 
award of boredom goes to the academic chapters on 
classification, which led James to say that he would 
“as lief read verbal descriptions of the shapes of the 
rocks on a New Hampshire farm as toil through them 
again.” It is not the inconsequence alone, but the 
confusion and false approaching that burdens the 
topic; this led Max Meyer to call the theory of the 
emotions “that whale among the fishes,” in that it has 
“a twofold distinction: first, when seen from a dis- 
tance, it looms large among them; and second, on close 
examination, it is found to be no fish at all.” He 
might have added that when it comes up for air, it 
spouts and blows, thus attracting the harpoons of 
critics. 

To irrelevance and confusion may be added neglect 
of basic considerations through over-attention to the 
intellectualist interests, again under an unfortunate 
tradition—that of an introspective and later a statisti- 
eal scholasticism. Ruckmick would have done well to 
include Bentley’s story, that when he asked Titchener 
why he devoted so much attention to the James-Lange 
theory, Titchener replied, “Well! I have to have some- 
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thing to put into that chapter!” And now it jy x 
crowded as Noah’s ark, with about as heterogeneys, 
cargo, even to the pairing of instincts and emotiog 
which MacDougall regarded as a triumph of ingenio, 
discovery, when it is either so elementary as to 
obvious or so artificial as to be meaningless, apgy 
from the fact that for the most part it does not apply 

The binomial James-Lange contribution, here }jdg. 
soming into a trinity—the “James-Lange-Sergi thy. 
ory”—is a case in point on all counts; for it is yy 
a theory of emotion at all, but a specific interpretatig, 
of one relation among the components—that betwee 
feeling and its expression—and was conclusively 
proven erroneous by the experimental evidence 1 
Cannon and others, accumulated since that torrent of 
watery controversy spouted. That three psychologiss 
independently fathered the same error is “some” coin. 
cidence, but intelligible since they were all pol: : 
andrously wedded to the same siren of abstraction 
insisting upon positing an essence behind the integn. 
tion; James was least so, for he usually had one fot I 
on naturalistie ground, and limped on occasion, af 
Homer nodded. And still all writers add a brick orf 
facade to the accumulation of controversies about tl t 
thesis that we are amused in mind because we rollit 
with our diaphragms or are frightened because we fini 
our hearts in our mouths or our legs seampering. | 
was in its day a plum in an otherwise scanty pudiilg 
but has slight part in to-day’s recipe. 

There was far worse to come when the Wuniltia : | 
myopic glasses were focused on the “dimensions” wife 
“qualities” and other quiddities of the emotions; wiR® 
Dewey did not help matters by further dialect 
subtlety tempered by his sound educational flair. Dey, , 
win introduced an evolutionary note by analyzing th mat 
expressional repertory, which, promising venture 10), 
the present renaissance, has brought the picture-boi 
interest into the story, mainly centering—agail (Dy, 
side-issue—on how well we sophisticated, dram. 
minded movie-goers can read facial miens in !abon 
tory versions. 

But there was, as Ruckmick sufficiently points oul! 
convergence in the volleys of scattered guns: 
the conviction that fundamentally the entire atic") 
problem was a naturalistic one, as I have termed 
and validates a “phylogenetic theory,” as Ruckq 
prefers to call it. Thus his confession of 2 {fy 
which he regarded as a virtue—“no particular pf 
of view”—is not warranted; he, along with all "— 
gressive psychologists, stands firmly on the ori 
that the neural-evolutionary elue is bed-rock for® 
psychological superstructure. That is why affe 
psychology has taken significant strides in ow “ 
tury. It came belatedly because of the afor™ 4 
tioned confusion of tongues, and it came half-lt—9 
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edly, because psychologists, including Ruckmick, are 
Pectill burdened by a double allegiance, the one to accept- 
Paance of the present dispensation, the other to a con- 
Biinuance of the older tradition. A good deal of useless 
nd outmoded luggage is still carried in the equipment 
affective psychology. 

© This comment in turn raises another issue, namely, 
Bas to the value of this type of omnibus text-book. 
Preaching psychology has had a deleterious effect upon 
@| he psychologist’s cerebrational processes. Carried far 
SFenough, it leads to giving psychological courses to 
enable others to give psychological courses to the in- 
‘ reasing burden of future generations. This is good 
Bor the printers, bad for the forests and worse for 
sychological progress. To shift the reference, it 
Micads to the further obscuring of the forest by the 
Nirees and makes on the student the impression of a 
Beollection of fallen leaves. The only salvation is a 
Beonsistent logical interpretation. The reply of a dis- 
Minguished scientist may be pertinently cited, when 
approached by a publisher desirous to conscript him 
Pes a text-book writer: that in regard to such an enter- 
Pyprise, his position was that of a conscientious objec- 
Mor. Ruckmick’s book would have been a. far better 
: ne had he not had the classroom so constantly in 
Phind while writing it. The reforming note in peda- 
Pgogy questions whether the student mind needs a 
MBpecial and synthetic diet, and believes that students— 
Pthe minority who are studious as well as the majority 
Swho are not—thrive on the same nutritious, vitamin- 
Stich food as nourishes the investigative spirit. 

i As a compendium of the research on emotion, the 
PYolume has a definite place. It is particularly strong 
@ the experimental contributions: the internal 
pMmatic indications of affect, the psycho-galvanic 
paelectrodermal) response, the technique for “meta- 
Molic” registry, for the facial, less so for the other 
Bestural “filming” and for the internal psychic accom- 
Peuiments. There are also chapters on pathological 
Motion, on emotion in the child and in animals—all 
®mpiled in the same interest. Nor do these chapters 
holly lack the integration which is essential to their 
PMlerpretation; but it is not carried as far as is desir- 
Mle, nor organized as eritically—to risk the odium 


VIRONMENTAL CONDITIONS AND THE 
WASTING DISEASE OF EEL-GRASS 
me almost total disappearance of “eel-grass” 
m°sera marina) from Atlantie waters during the 
ers 1930-1932 may never be satisfactorily explained. 
fact, some of the ablest biologists of my acquain- 
bce already are relegating to the category of “things 
shall never know” the cause of the recent scarcity 
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of comparison—as is Boring’s work for experimental 
psychology, and Gardner Murphy’s for historical psy- 
chology. Perspective, guide-maps, critical interpre- 
tation—not summaries 4 la diaries—are as desirable 
for the professional reader as indispensable for the 
student. The devotion that spends years of labor 
upon a project should utilize the experience to the 
full; and the fruition of it all is in the mastery of its 
significance as one comprehensive problem. 

The consummating privileges of the affective life, 
and the difficulties of its adequate presentation, lie in 
its vast scope; rooted in the elemental responses of 
neural protoplasm, it reaches to the maturation and 
ideation of human lives, the direction of future gen- 
erations and the policies of nations. The story of 
affeet comprises two great divisions: that of its foun- 
dations and that of its career under the expanding 
forees of culture—all psychological at root. Dr. 
Ruckmick’s contribution is to the fundamentals 
mainly; the implications are indicated, but not car- 
ried through on a comparable scale. The first division 
lends itself to the techniques of science; the latter 
requires a different flair. It approaches a clinical 
view of humanity; which condition explains why 
Freud as psychoanalyst became an affectologist—too 
exclusively, an erotologist. 

This dominant human interest likewise partly ex- 
plains why the studies of affect ran to diffusion and 
confusion: they started too high up. As men are 
humans primarily and psychologists by secondary 
intent and training (or misfortune), they apperceived 
affect from a conning tower, not closely face to face 
with humble realities. That perspective has now been 
restored under the evolutionary principle, which recog- 
nizes in the present the active presence of the past, in 
the higher the surviving activity of the lower. The 
emotions remain a grand empire of human contempia- 
tion, a continuous epic of the human struggle to live 
by and yet beyond organic heredity. The super-psy- 
chologist, if ever he arrives, will come by the route of 
mastery of the vicissitudes of the affective life. The 
mystery of affect remains no less impressive than 
the mystery of intelligence. 

JOSEPH JASTROW 
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of this native plant throughout its range along the 
coasts of both North America and Europe. The ob- 
security surrounding what many of us regard as the 
most interesting biological phenomenon of recent 
years makes it seem worth while to record for future 
reference any fragments of information which may 
be gathered or even any relevant suggestions as to 
possible causes. 
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APPARENT INADEQUACY OF SUGGESTED 
EXPLANATIONS 


At least three dissimilar organisms have been re- 
ported as parasitic on eel-grass since 1931. That any 
one of these or all three together can be the ultimate 
cause of this catastrophe is not maintained by any 
investigator. Indeed, unless we assume that one or 
more of these supposed parasites was suddenly intro- 
duced into the North Atlantic Ocean (or arose there 
by mutation), we must look for the ultimate explana- 
tion of the phenomenon to changed environmental 
conditions which either directly caused the wasting of 
the eel-grass or made it possible for the various para- 
sites to gain sudden and all but complete ascendency. 
This point of view was stressed by Sparrow and by 
Setchell? during a discussion of the problem at Amster- 
dam. The frequently observed fact that Zostera 
marina has, in general, persisted longest in regions 
close to the mouths of rivers where the sea water is 
most dilute would alone suggest that some change in 
the water was the basic cause of the wasting disease. 
In searching for phenomena which may be related 
to this eel-grass scarcity it is necessary to exclude 
from consideration all which are purely local, since 
the eel-grass has shown the same diminution in Europe 
as in North America. It should be borne in mind, 
also, that the wasting of eel-grass is not an isolated 
phenomenon. Indeed, it was the fact that it coincided 
in time with the unprecedented northward extension 
of bacterial wilt of corn, which is in its turn appar- 
ently correlated with weather conditions, that first 
directed the writer’s attention to the present study.” 


IN Exet-Grass Scarciry 


Most of our information regarding the recent fluc- 
tuation in the amount of eel-grass on the Atlantic 
Coast of the United States is the result of field work 
by Clarence Cottam, of the Biological Survey, U. S. 
Department of Agriculture. Cottam’ has also spent 
some time in the search of older records of eel-grass 
scarcity, on the basis of which he reports two such 
periods during the past 40 years. One is definitely 
dated by a printed record as including the year 1894 
in Massachusetts and a second by a French printed 
record as including the year 1913 in France. 


DECLINATION OF THE Moon 


One of the surest ways to incur ridicule among 
scientists is to suggest a relation between some natural 
phenomenon and the moon. So strong is this feeling 
and of such long standing that it is of record that 


1 Proceedings of the Sixth International Botanical 
Congress, Amsterdam, Vol. 1: pp. 282-283, 1936. _ 

2N. E. Stevens, Plant Disease Reporter, 18: 141-149, 
1934, 

3 Clarence Cottam, Rhodora, 36: 261-264, July, 1934. 
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Galileo, in comment on Johann Kepler’s suggestig, : 

that ocean tides were influenced by the moon, o. 

pressed regret that so acute a man should have py, 

duced a theory which seemed to reintroduce the ocey: 2 

With this clearly in mind, I am venturing to call atte, 

tion to a correlation which if accidental is at legy 

interesting. My friend and co-worker of many yeay 
Dr. H. J. Franklin, has recently shown me in conny. 

tion with a wholly different subject a curve of ih [ee 
northward declination of the moon (Fig. 1). &¢ 
AD 
\ 
I 
1234 S67690, 1 23456789 12% al 
1890 1900 

Fig. 1. Extreme north declination of moon. 1891-1934 g 
It will be noted that the three recorded periods 
eel-grass scarcity in the North Atlantic all coincik 
with periods of extreme north declination of the moon q ie 
It would be as futile as it would be easy to labor thi 2 : ¢ 
point, to suggest that extreme north declination my & i 
well be associated with changes in little-known 
eurrents which bring substances which weaken tk i of 


Zostera, or even change the temperature beyond tk 
narrow limits which Setchell® finds favorable for tify 
plant. Before this relation is dismissed as a meyyy 
coincidence, attention should be ealled to the fact ‘hi. 
the oceanographer Pettersson has developed a thei ‘ 
based on an extensive body of evidence regarding i} 
possibility of regular periodicity in the ocean (lym 


rents. As quoted by Harvey® he believes “that 
the horizontal pull due to attraction towards the 1 
is at a maximum, the flux of the Gulf Stream is qq 


at its highest. This occurs every 184 years when tl 7 
moon’s declination is least. (Italics mine.) 


TRANSGRESSIONS IN THE ATLANTIC OCEAN 


An attempt to study a plant disease without cos! ™ 
ering the available evidence regarding environwl*— 
changes is almost foredoomed to be inadequate. 
the case of Zostera, the environment is the > 
water of the North Atlantic Ocean and there is 8" 
able some information regarding changes therein VE § 
may well have significance in relation to the wi™f) 


4 Encyciopedia Britannica, Volume 26, p. 943, 

of 1910. if 9 
5 W. A. Setchell, Sctence, 56: 575-577, 1922. 

6H. W. Harvey, ‘‘ Biological Chemistry and Phys*") ; 


Sea Water,’’ Macmillan, 1928. 
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disease. This direct evidence relates chiefly to trans- 
gressions. A transgression is defined by Hachey’ as 
“a periodic movement, of variable amplitude, of Atlan- 
tie waters of tropical origin, bringing a momentary 
encroachment of these waters upon the waters of polar 
origin and especially upon the continental waters.” 

A review of the available information regarding 
transgressions and related phenomena is readily avail- 
© able in the Proceedings of the North American Coun- 
ceil on Fishery Investigations, 1921-1930, No. 1, 
F Ottawa, 1931. This report relates directly to fisheries, 
and the changes in environment are discussed chiefly 
with reference to the abundance of fish, yet some of 
the observations are of interest. For example, “The 
= year 1927 was a year of strong warm transgression. 
| Its influence on the banks was disastrous, and it is 
© still (1931) being felt. Since that date the equilibrium 
© has not yet been re-established. . . . During the last 
® four years the fishing operations carried on by sail 
boats have constantly decreased because cod have less 
® and less been frequenting the shallow grounds, because 
© these have been too seldom inhabitable.” 

In view of Setchell’s theory regarding the impor- 
tance of temperature on the abundance of eel-grass, 
it should be further noted: “One point already cleared 
up is that poor fishing seasons correspond to extensive 
warm transgressions, that is, to mass invasions of the 
} banks by genuine Atlantic waters, whereas in normal 
years it is only the slope water, driven by the tropical 
waters, that conflicts there with the continental waters 
of polar origin.” 

} There is a known rhythm both in the transgressions 
} themselves and in the catch of fish which some students 
of the problem believe to be related to the changes 
[fn temperature brought about by the transgressions. 
7 : Table 1, taken from page 46 of the report cited, is 


TABLE 1 


THE YIELD OF NEWFOUNDLAND FISHERIES GROUPED TO 
ELIMINATE AS FAR AS POSSIBLE THE INFLUENCE OF 
IMPROVED EQUIPMENT 


1887 1900-01 1910 1918 1926 
.. 1882 1893 1904-05 1913 1921 1929 


3 intended to show the yield of Newfoundland fisheries 
/yf° grouped as to eliminate to a large extent the influ- 
mence of improved equipment. It is obvious that each 
1 alternate minimum, that is, 1893, 1913 and 1929, coin- 
ee ided with or just preceded a recorded period of eel- 
scarcity in the North Atlantic. 

@ ‘he same coincidence appears, of course, in relation 
gq the transgressions—see 7, Fig. 1, which shows the 
magnitude and periodicity of the various components. 
pong others there is a “transgression with a period 
q f 9} years and whose maximum occurred last in 


‘H. B. Hachey, ScreNncE, 83: 349-350, April 10, 1936. 
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1930.” Transgressions of this period agree closely 
with the minima of yield of Newfoundland fisheries 
already noted. Each alternate transgression of this 
period, that is, those which coincide with the extreme 


‘north declination of the moon, 1894, 1912 and 1930, 


coincide closely with the recorded periods of eel-grass 
seareity. 

All this is, of course, highly speculative and based 
on mere fragments of evidence. On the other hand, 
is it not inherently much more probable that the wast- 
ing disease of eel-grass is related to some such enviren- 
mental change than that it is caused by some recently 
introduced or ereated parasite? At least, it would 
appear well worth while to study the biology of eel- 
grass in relation to its environment during the proba- 
ble period of increase through the next decade and 
especially during the next period of wasting, which is 
apparently due about 1949 or 1950. 

E. STEVENS 

UNIVERSITY OF ILLINOIS 


REGARDING THE GENERAL NATURE OF 
CATHEPTIC ENZYMES 


CATHEPSIN is a proteolytic enzyme found in many 
animal tissues and is representative of a group of pro- 
teolytic enzymes called “catheptic enzymes” or “pa- 
painases,” since papain, the enzyme of the melon tree, 
is the oldest member of this group. The catheptie 
enzymes possess one significant property in common, 
namely, they may be activated by hydrocyanic acid, 
hydrogen sulfide, sulfhydril compounds (i.e., gluta- 
thione) and many other substances. 

The catheptic enzymes have been the subject of 
searching inquiry which has led to the following con- 
clusions : 

(1) Like pepsin and trypsin, the catheptic enzymes 
are supposed to attack only genuine proteins and high 
molecular weight degradation products of proteins. 
Little is known about the individual specificities of the 
catheptie enzymes, pepsin or trypsin. It is widely held 
that the specificity of these enzymes is adapted to 
substrates of high molecular weight. 

(2) The catheptic enzymes from various sources 
have been investigated with regard to their homo- 
geneity and each one of them is supposed to contain 
only one protein-splitting enzyme.?: 

(3) Nearly all the activators have reducing proper- 
ties. Furthermore, by moderate oxidation it is pos- 
sible to inactivate active catheptic enzymes and to 
regenerate the activity by reduction. Several inves- 
tigators concluded from these facts that the activation 

1W. Grassmann and F. Schneider, Ergebnisse der En- 
zymforschung, 5: 79, 1936; C. Oppenheimer, ‘‘ Die Fer- 
mente und ihre Wirkungen,’’ The Hague, 1936. 

2W. Grassmann, Ergebnisse der Enzymforschung, 1: 


129, 1932; E. Waldschmidt-Leitz, A. Schaffner, J. J. 
Bek and E. Blum, Zeits. Physiol. Chem., 188: 17, 1930. 


4 
a 
4 
= 
“ee 
tht 
4 
f 


90 SCIENCE 


consisted in a reduction of the enzyme; the inactive 
enzymes were supposed to contain disulfide groups 
which were reduced by the activators to sulfhydryl 
groups.® 


Recently it has been possible to synthesize substances . 


of low molecular weight which are split by the follow- 
ing catheptic enzymes: cathepsin, papain, and brome- 
lin of the pineapple. Reports on the substrates of 
papain have already been published.* The present 
authors have found that cathepsin from pig liver splits 
the following substrates: Carbobenzoxy glycyl-l-glut- 
amyl glycine amide, Carbobenzoxy leucyl glyecyl gly- 
cine, Carbobenzoxy diglycyl glycine and Carbobenzoxy 
triglyeyl-l-leucyl glycine. It was further found that 
bromelin splits carbobenzoxy glycyl-l-glutamy] glycine 
amide and carbobenzoxy triglycyl-l-leucyl glycine. 

It is thus possible to study the activation and specific 
action of each catheptic enzyme with the aid of syn- 
thetic substrates of known structure. The possible de- 
tailed investigation of cathepsin is of some significance 
in human physiology in view of its réle in intracellular 
protein metabolism. 

The application cf the synthetic substrates has 
already yielded the result that cathepsin, papain and 
bromelin each consists of two partial enzymes with 
quite different specificities and different behaviors 
toward phenylhydrazine. One of the enzyme com- 
ponents of cathepsin, papain and bromelin is inacti- 
vated by phenylhydrazine, the other enzyme compo- 
nent is not. It is remarkable that the three hitherto 
investigated catheptic enzymes, the origins of which 
are so different, show the same activation phenomena 
and reveal themselves to be dual enzyme systems wifh 
analogous properties of the partial components. It 
seems probable therefore that the dual enzyme system 
is necessary for the physiological task of this group 
of enzymes, and that it is related to the mechanism of 
activation. 

This expectation finds support in the following ob- 
servations: When, in a non-activated preparation of 
cathepsin, one of its partial components is combined 
with phenylhydrazine, simultaneously the other par- 
tial component of the enzyme is decisively activated. 
The experiments with papain® and bromelin show quite 
analogous results. These and other experiments speak 
in favor of an interdependence of the two partial 
enzymes of each catheptic enzyme and prove that 

3T. Bersin, Ergebnisse der Enzymforschung, 4: 68, 
1935; L. Hellerman and M. E. Perkins, Jour. Biol. Chem., 
107: 241, 1934; A. Purr, Biochem. Jour., 29: 5, 1934. 

4M. Bergmann, L. Zervas and J. 8S. Fruton, Jour. Biol. 
Chem., 111: 225, 1935; M. Bergmann, L. Zervas and W. 
F. Ross, Jour. Biol. Chem., 111: 245, 1935; M. Bergmann 


and L. Zervas, Jour. Biol. Chem., July, 1936; M. Berg- 
mann, L. Zervas and J. 8. Fruton, Jour. Biol. Chem., in 


press. 
5 M. Bergmann and W. F. Ross, Jour. Biol. Chem., 111: 


659, 1935, and July, 1936. 
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activation and inactivation can be performed withoy 
resorting to oxidation-reduction processes. 

At present the following hypothesis seems therefoy 
to be the most probable interpretation of the dua 
enzyme system of catheptic enzymes:.Catheptic ep. 
zymes are systems of two enzyme components which 
are in combination with each other and thus mutually 
inactivate each other. The process of activation thy; 
involves a dissociation of the inactive dual enzyme 
into its two component enzymes having different spec. : { 
ificities. The known natural activators which effe: Je 
the dissociation and thus the activation of catheptic 
enzymes are oxidizable and lose through oxidation 
their ability to effect the dissociation. In metabolism 
the activity of catheptic enzymes may thus be infly. 
enced by the oxidation-reduction potential of the 
milieu through the medium of oxidizable activators. 


Max BERGMANN 
JosepH S. Fruron 
THE ROCKEFELLER INSTITUTE qi 
ror MEDICAL RESEARCH g 


New York, N. Y. st. 


CONCENTRATION AND PARTIAL PURIFI- is 
CATION OF BACTERIOPHAGE 


A PROTEIN preparation which possesses the proper- 
ties of bacteriophage has been isolated from lysed HR m: 
staphylococcus cultures. 1x 10-1° mg of this prepara no 
tion will cause lysis when added to growing staphylo- 
cocci cultures. During the reaction more of the bat JR iro 
teriophage protein is formed. The loss in activity of 
a solution of the protein is proportional to the de 
naturation of the protein at various temperatures ani 
at different pH. The protein is adsorbed by suscep: 
tible living or dead bacteria to the same extent & 
is the bacteriophage activity. Neither the protein no 
the bacteriophage activity is adsorbed by resistatt 
bacteria. The rate of diffusion of the protein is tle By 
same as that of the active agent and the diffusion coc: 
cient is 0.02 em?/day, corresponding to a molecular 
weight of about 500,000. 

The protein is not digested nor is the activity ( 
ereased by trypsin or papain. Chymo-trypsin inatt: 
vates the preparation and this inactivation is accol 
panied by the formation of protein insoluble in °l 
quarter saturated ammonium sulfate. There is ™ 
detectable hydrolysis of protein during this react! a 

The ultra-violet absorption spectrum agrees with - 
that calculated from Gates’ inactivation experi! 
with ultra-violet light and bacteriophage. 


The method of preparation is briefly as follows: Cult" By 
media used was prepared by extracting 24 kilo dried ye FF rt 
with 200 liters boiling water. The media was adjus? [9 
to pH 7.6 and 37° C. and inoculated with staphyloco? Be 
and a small amount of bacteriophage. Sterile ail we | : 
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: bubbled through the solution until growth and subsequent 


lysis was complete. After lysis the solution was adjusted 


‘ to pH 9.0, dilute lead sub-acetate added and the super- 


natant solution from the lead acetate precipitate concen- 
trated in vacuo to one tenth its original volume, digested 
with erystalline trypsin and the active protein isolated 
by fractional precipitation with ammonium sulfate be- 


p tween 0.2 and 0.4 saturation at pH 7.0. About 40 mg of 


E protein, representing about 30 per cent. of the original 
© total activity, may be obtained in this way from 200 liters 
of lysed culture. 
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The protein preparation obtained in this way is 
brownish and forms highly viscous, slimy solutions. 
The brown color may be removed by repeated precipi- 
tation with ammonium sulfate, but the protein is 
always mucin-like in character. It contains about 1 
per cent. reducing sugar and small amounts of glucose 
amine. 

JoHN H. NortTHRoP 

LABORATORIES OF THE ROCKEFELLER 

INSTITUTE FOR MEDICAL RESEARCH 
PRINCETON, N. J. 


SCIENTIFIC APPARATUS AND LABORATORY METHODS 


| SIMPLE SYNCHRONOUS MOTOR FOR THE 


HARVARD KYMOGRAPH 


| Tue synchronous motor described below was devised 
P to operate a small Harvard kymograph with two 
drums, the original spring drive being found to pro- 
| duce a very inconstant drum speed. It is simple to 
construct, inexpensive and durable. Its speed is con- 
) stant when the frequency.pf the alternating-current 
supply is accurately controlled (i.e., when fhe.current 
F is suitable for the operation of the qydimety variety of 
| electric clock), and is independent of variations of the 
F line voltage or of the load applied. It requires 
| manual starting, will run in either direction and uses 
no belts or external gears. 

» The apparatus consists essentially of a toothed soft- 
4 iron disk rotating between similarly toothed pole- 
pieces which are energized by alternating current. 
The speed depends on the number of teeth in the disk 


and the frequency of the supply current, according to 


the following formula: 


120 x frequency (cycles/sec.) 
number of teeth 


Speed (r.p.m.) = 


i It was found that the power and stability of the 


p totor was much improved by the addition of a small 
© flywheel, which fits loosely on the rotor spindle and 


iis attached to the latter by a coil spring. 
‘ ‘A satisfactory design is shown in Fig. 1. Consider- 
i able deviation from this design is possible, providing 


: : the principles mentioned are retained. The 24-toothed 
Yotor shown rotates at 300 r.p.m. and results in a 


cru speed of approximately 2.8 em. per minute at 
pa the low speed setting of the kymograph. This rotor 


mehas a tapered hole in its shaft, and replaces the fans 


. Ordinarily used to control the kymograph speed. The 
4 pole-pieces are attached to the top plate of the kymo- 


- graph by machine serews, and the field coil projects 
H lover the edge of the kymograph. This coil consists of 
po PProximately 2,000 turns of No. 26 enameled cop- 


Wire, and the cross-section of the core is inch by 


H inch inside the coil. The flywheel is attached to the 


SOFT-IRON ROTOR 


“S| SOFT-IRON 
FRAME 


SECTION A‘B 


ror or J 


SOLDERED 


KYMOGRAF STEEL SPRING 
FAN FLYWHEEL 


Fig. 1 


rotor spindle by its spring inside the kymograph base. 
The winding lever and ratchets on the spring drum 
and brake lever on the fan spindle are removed. Care 
must be taken that the spring is entirely run down 
when the kymograph is taken apart, else the gears 
may be injured by the suddenly released spring. 

The design might be improved by the use of silicon- 
steel laminations for the core of the field coil, and it 
is possible that the coil and core of a cheap electric 
clock would be satisfactory. The coil will require 
more turns for operation on 25-cyele current than 
deseribed for 60-cycle current. If a considerably 
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greater number of teeth are required, in order to pro- 
duce a slower drum speed, it would be well to increase 


the diameter of the rotor. 
N. W. Roomz 


DEPARTMENT OF SURGERY, 
THE UNIVERSITY OF CHICAGO 


THE CULTURE OF A FREE-LIVING NEMA- 
TODE (GENUS RHABDITIS) AND ITS 
USE AS CLASSROOM MATERIAL 
Ascaris lumbricoides is generally used as laboratory 
material for the study of Phylum Nemathelminthes in 
elementary courses in zoology. The mature worms are 
usually dissected, and the beginning student seldom 
sees any of the earlier developmental stages in the 
life history of the animals. The following account 
presents a simple method for culturing another species 
of round worm (Rhabditis sp.) on a nutrient agar 
medium, the advantage of this material being that all 
stages in the life cycle can be studied by the student 

from a freshly prepared slide. 

Mature individuals and eggs of Rhabditis can easily 
be isolated from the slime found on the under surface 
of damp logs. This slime consists of molds, bacteria, 
mycetozoa and fungi in various stages of decay. If 
a bit of this slime is brought into the laboratory 
and streaked upon agar slants containing 15 per cent. 
corn meal, the fungi and bacteria will multiply rapidly. 
At the end of about two weeks free-living nematodes 
can generally be found in considerable numbers. Eggs 
and larvae will be present as well as the adult worms. 
As the culture progresses the bacteria form a thick 
slimy layer on the surface of the agar, making an ideal 
medium for growth and reproduction of the nematodes. 

The author has kept a single culture thus prepared 
for as long as seven months without transfer. If 
transfers are made from the stock culture about one 
week before they are to be ‘used, all stages of the 
worm’s life history can readily be demonstrated. In 
Genus Rhabditis the long pointed tail of the female, 
as compared with the blunt tail of the male, makes the 
identification of sexes very simple. Under the 4 mm 
objective the digestive tract and accessory sex organs 
of the male can be seen. Eggs may be found in all 


stages of cleavage. 
This method for culturing nematodes and their use 


in the classroom has been successfully demonstrated 
in the zoology department of Syracuse University. 


RepGiInaL Hewitt. 
SYRACUSE UNIVERSITY 


VISIBLE FILE FOR LANTERN SLIDES 


THE file described here permits standard lantern 
slides to be kept in regular 3 x 5 filing equipment and 
to be indexed in the same manner as card files. Each 
slide is as readily visible as a card and can be found 
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at least as quickly. When a slide is removed froy 
the file, its space is kept for it so that it can he yp. 
turned to its proper place with a minimum of effort. 
Any number of slides can be removed without alloy. 
ing the remaining ones to fall flat in the case. 

Obtain chip board at least one eighth of an inch 
thick. Cut into pieces three eighths by three inches, 
Glue one of these pieces onto each end of one side of g 
plain 3 x 5 card (medium or heavy weight). Make up 
one such holder-card for each slide to be filed. Py; 
them into a 3x5 eard file and drop the slides into the 
spaces so provided. 

To make guides, type the desired words on a piece of 


eard and glue it onto one of the holder-cards so the q 


printing will show above the slides. The holder-cards, 
which are never removed from the case, may bear the 
title or number of their respective slides. 

This same system might be used for microscope 
slides; the writer has not tried it. 

E. L. Lazrer 
UNIVERSITY OF CALIFORNIA 
AT Los ANGELES 
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